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The fiscal impacts of LANL on state and local governments are also substantial. Fiscal impacts are the balance of revenues received by state and local governments and expenditures incurred by governments that are charged with providing services such as infrastructure, education and public safety to LANL, its employees, businesses and employees otherwise supported by LANL.
The fiscal impact on state government is net positive. The State receives an estimated $129.4 million in revenues from LANL-supported households and businesses, including personal income taxes (PIT) and gross receipts taxes (GRT), but expends only $117.7 million on State-supported services, including education.
The fiscal impacts for the northern region, on the other hand, are mixed. Counties and municipal governments and other tax-supported entities such as community colleges and school building funds variously receive revenues from GRT and residential and non-residential property taxes, while funding public services that benefit LANL, its employees and those indirectly supported by LANL. In total, governments and public entities in the seven-county region receive $70.8 million in revenues from LANL-supported activities and expend $64.7 million; a net gain of $6 million. However, the distribution is uneven. Counties with a substantial business presence in support of LANL receive high levels of gross receipts taxes, while counties that serve primarily as bedroom communities for LANL employees depend on smaller property tax revenues while funding costly public services to working households. 4 All revenues supporting the LANL budget come from out-of-state sources, primarily from NNSA. In FY2017, revenues totaled $2.55 billion.
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In 2017, LANL supported the employment 14,754 persons with a total payroll including benefits of $1.46 billion. Direct expenditures by LANL and its employees generated $1.91 billion in sales to New Mexico businesses. Including indirect and induced effects that flow from the expenditures of LANL and its employees and vendors. LANL supported 24,169 jobs, $1.82 billion in labor income, and $3.12 billion in output.
The economic impacts of LANL spending are concentrated in northern New Mexico. In the study period, 12,690 employees of LANL, with total labor income of $1.34 billion, lived in the seven-county region. Expenditures by LANL and its employees directly generated $1.65 billion in sales for businesses in the region. Including indirect effects, LANL supported 19,122 jobs, $1.57 billion in labor income, and $2.45 billion in business revenues in the seven counties. For context, this is equal to 15% of the total GDP of the seven-county region; the share is certainly much greater in Los Alamos and Rio Arriba counties.
The impact of LANL on the balance sheets of state and local governments and other publicly-funded entities is also substantial. In FY2017, LANL, its employees and vendors paid an estimated $214.2 million in taxes, including $129.4 million gross receipts taxes (GRT) and personal income taxes (PIT) to the State of New Mexico and $70.8 million in GRT and property taxes to governments in the seven-county region. In turn, state and local governments provided an estimated $186.9 million in services to LANL, its employees and vendors, including infrastructure, education, public safety and health. The distribution of revenues and expenditures is uneven.
In addition, LANL is committed to strengthening the northern New Mexico region through economic development and educational program initiatives. Along with stimulating business growth and promoting education through scholarships and other directives, LANL facilitates opportunities for former and current employees to volunteer in the community. Since 2006, 1.8 million volunteer hours of nonprofit service have been logged. 6 The rest of the report is organized as follows:
• Section 2 briefly discusses the context of LANL within the Department of Energy National Laboratories.
• Section 3 discusses, data sources, methodology and BBER's modeling of LANL economic impacts using IMPLAN.
• Section 4 presents the results of the analysis, including the economic impacts of LANL activities on northern New Mexico counties and municipalities as well as in the state.
• Section 5 estimates the fiscal impacts of LANL in those same geographies with focus on Gross Receipts Taxes (GRT), property taxes and personal income tax (PIT).
• Section 6 provides an overall assessment of the economic and fiscal impacts of LANL.
Department of Energy National Laboratories in the U.S. and New Mexico
New Mexico is home to two of the 17 national laboratories currently under the auspices of the U.S. Department of Energy (DOE) -Los Alamos National Laboratory and Sandia National Laboratories (SNL). Both national laboratories conduct scientific research and development operations in areas related to energy and technology. Individually and collectively, the 17 National Labs are responsible for advancements in the areas of nuclear energy, science and weapons research, in accordance with the mission of DOE.
The 17 DOE laboratories make up the federal research system. Together, the laboratories apply complex, often multidisciplinary, methodologies to inquiries in science and technology that are beyond the scope of academic and industrial institutions. Each lab contributes to fulfill unique obligations to the U.S. government.
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Three of the Labs are National Nuclear Security Administration (NNSA) facilities. LANL and SNL are two of those Labs. NNSA is a semi-autonomous branch of DOE with duties that include maintaining the safety of U.S. nuclear stockpiles and assisting to curtail global nuclear threats.
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LANL is a multidisciplinary laboratory with a prime responsibility of "maintaining the safety, security and reliability of the nation's nuclear deterrent without the need to return to underground testing." 9 LANL also works on nuclear nonproliferation, border and infrastructure security, energy and countermeasures to nuclear and biological terrorist threats. As a foundation, the laboratory conducts fundamental science in: high-energy and applied physics and theory, high-performance computing, dynamic and energetic materials science, superconductivity, quantum information, advanced materials, bioinformatics, theoretical and computational biology, chemistry, earth and environmental science, energy and infrastructure security, engineering sciences and applications and nanotechnology.
In 2017, DOE funded nearly $5.7 billion nationally for research in the energy, nuclear, physical, material, chemical and biological sciences. 10 Most of the funding received by LANL originates from these contributions which are external to New Mexico. Thus, revenues used by LANL to pay its employees, purchase goods and services or to finance construction projects in New Mexico are treated as economic impacts.
Study Methodology
The purpose of this study is to estimate the direct and indirect impact of LANL on the economy of New Mexico and the seven-county region neighboring its facilities. Impacts are measured in terms of employment, labor income and output (revenues to businesses plus/minus changes to inventory). Direct employment is the number of persons employed by LANL living in New Mexico.
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Labor income is wages & salaries and benefits, minus federal taxes paid to LANL employees.Output includes in-state expenditures by LANL and its employees.
Indirect economic impacts are the subsequent effects of business-to-business spending. These include impacts of in-state purchases of LANL's vendors and employees, again measured in terms of employment, labor income and output. Induced economic impacts are subsequent effects of employee spending, beginning with spending of employees of vendors to LANL and LANL's employees. In effect, the indirect and induced impacts measure the effects of the direct spending as money is cycled through the economy. Throughout this report, indirect and induced effects are summarized as indirect effects. The multiplier is an estimate of the indirect and induced impacts; additional jobs, incomes and revenues that flow from the initial direct expenditure.
This economic impact analysis is accomplished in three main steps: First, the industry of interest is defined in terms of standard classification methods. In this case, the industrial sector definitions provided by the North American Industry Classification System (NAICS) are used. Second, the direct activities of the industry, as defined in step one, are tabulated. This is the measure of employment, employee compensation and the value of the output provided by LANL itself. Finally, impact analysis estimates the indirect and induced impacts of LANL in other sectors of the economy. The study also captures the multiplier effect for each additional unit of employment, employee compensation and output.
In this study, impacts are estimated for two geographies: First, impacts are estimated for New Mexico as a whole. Purchases by LANL, its employees and vendors (and their vendors) in any county of the state are included. Second, impacts are estimated for the seven-county region, which as noted includes, Los Alamos, Mora, Rio Arriba, Sandoval, San Miguel, Santa Fe and Taos counties. In this case, purchases of LANL, its employees and vendors that occur anywhere within the region are included. Purchases made in New Mexico but not in the seven-counties are excluded from that estimation. Note that BBER does not attempt to estimate impacts for individual counties, and attempts to impute impacts to individual counties would introduce significant errors.
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BBER uses the IMPLAN v3.1 model and proprietary databases to calculate the indirect and induced impacts of LANL operations. IMPLAN is widely used in regional economic modeling for estimating economic impacts.
13 BBER created impact models with the IMPLAN v3.1 datasets -statewide and seven-countythen modeled by geography to estimate the impacts of LANL's purchases of goods and services, construction, and household spending by LANL employees. IMPLAN impact models are based on detailed information about the flow of dollars and local economic interactions within a specific geographic area, or region, providing region-specific multipliers to calculate economic impacts based on consumer and business spending patterns. Because more than three-quarters of LANL's direct expenditures are from payroll and salaries of LANL employees are substantially higher than regional and statewide averages, using household spending allows for significantly more accurate estimates.
Data and Data Sources
This study is based primarily on detailed data provided by LANL. The data include individual level payroll and procurement of goods and services for federal fiscal years 2016 through 2018. Payroll data included employee counts by zip code for 9,411 LANL employees; 1,747 craft employees (unionized carpenters, electricians, ironworkers, masons, operating engineers, pipefitters and others), and 724 contract employees who provide security and transportation services. 12 The sum of estimates of impacts for each of seven individual counties would be significantly lower than the estimate of impacts for the seven-county region as a whole. For example, purchases in Santa Fe by persons living in Los Alamos would not be included in either the Santa Fe analysis (revenues originate outside the county) nor the Los Alamos analysis (revenues left in the county) but would be included in the single seven-county analysis (both Los Alamos and Santa Fe are in the single region 
Economic Impact Estimation Model
The combined effects of LANL on the state economy are greater than the sum of LANL total spending on employee compensation, goods and services and capital improvement projects. This is because money spent by LANL on salaries and goods and services is spent again by their employees and vendors.
Direct Impact = (% Non-local Revenues) X (% Local Expenditures) X (Total Expenditures)
The above equation indicates that direct impacts are created when funds flow into the state and then are cycled within the local (state) economy. In this study, BBER assumes that all LANL revenues are from out-of-state, Federal, sources.
The input-output multipliers are computed using IMPLAN v3.1. These multipliers are then applied to estimate the indirect and induced impacts on the New Mexico economy. IMPLAN uses a variety of data sources to estimate these impacts, including Bureau of Labor Statistics (BLS) Covered Employment and Wages; Census Bureau County Business Patterns (CBP); and Bureau of Economic Analysis Regional Economic Accounts (REA).
Fiscal Impact Estimation Method
Fiscal impacts are the balance of revenues and expenditures of state and local government that are attributable to LANL. These may include revenues directly attributable to LANL, such as taxes on purchases made by LANL, personal income taxes and taxes on household purchases of employees of LANL, as well as taxes paid by businesses and employees of vendors to LANL and its employees.
14 Cost of benefits, provided by LANL, were 42.4% for LANL and craft employees. Contract employee data included benefits provided by COMPA, the labor contractor. 15 Deflators were BEA national CPI rates, 1.6% in FY 2017; and 1.9% in FY 2018. 16 Deflators were BEA national CPI rates, 1.6% in FY 2017; and 1.9% in FY 2018. 17 These data are summarized in Table 9 .
Fiscal analysis follows from economic impact analysis. Economic impact analysis provides estimates of incomes and sales as they cycle and multiply through the economy, and fiscal analysis tracks these incomes and applies effective tax rates as necessary. Thus, fiscal analysis considers not only direct impacts (e.g., GRT on vendors to LANL) but also indirect impacts (e.g., taxes on induced sales to vendors and their employees).
In New Mexico, fiscal revenues derive from three sources. Personal income taxes (PIT) are collected by the State; rates are a function of household income. Gross receipts taxes (GRT) are effectively sales taxes collected on all eligible transactions and are shared by state and local governments. Finally, residential and non-residential property taxes are collected primarily by local governments. In New Mexico, State government depends relatively equally on PIT and GRT. Local governments are somewhat more dependent on GRT, as property tax rates are based on relatively low estimates of property values.
As noted, economic impact analysis provides the foundation for fiscal analysis. The second elements are effective PIT, GRT and property tax rates provided by the New Mexico Taxation and Revenue Department (TRD) and the Local Government Division of the state's Department of Finance and Administration (DFA). PIT rates are based on a schedule of effective tax rates provided by TRD. TRD provided BBER with average PIT payments by household income, as reported to the IRS. GRT rates are effective rates (gross receipt tax payments as a percentage of total gross receipts) disaggregated by industry code and tax district. Thus, the analysis reflects differences from one municipality or county to another, and from one product to another. Finally, residential and non-residential property tax rates are based on Property Tax Certificates for each tax jurisdiction, as provided by DFA Local Government Division. Note that while economic impact analysis is limited to the seven-county area in aggregate, the availability of data on the residence of employees allows for more detailed, county-level analysis of fiscal impacts.
Government expenditures are allocated according to household population. LANL employment impact is estimated in the economic analysis. It is assumed that each employee is a head of household. Government expenditures attributed to LANL are proportionate to the number of employees as a share of total households. This may result in an over-estimate for two reasons: it is likely that two or more LANL employees may occupy a single household, and it is likely that costs of public services to households of well-paid LANL employees may be less than average. However, these impacts are likely, at least partially, offset because the analysis does not incorporate any estimate of costs associated with LANL and its vendors.
Economic Impacts of LANL on the State and Northern New Mexico

Statewide Economic Impacts
LANL's impacts on New Mexico's economy is summarized in Tables 2, 3 and 4 detail these total impacts by category, reflecting the channels through which federal revenues to LANL flow into New Mexico's economy. These include in-state household spending of LANL employees, and LANL's in-state procurement of goods and services and construction contracting, respectively.
As a research facility, the majority of LANL's expenditures in New Mexico are channeled through wages & salaries and thus household expenditures of its employees ( Table 2) . LANL supports the employment of 11,882 persons with a labor income of $1.34 billion, an average of $112,386 per employee. LANL's payroll accounts for 80% of the total direct employment impact, and 91% of direct labor income. Additionally, the household expenditures of LANL employees indirectly support another 7,790 jobs, with a total labor income of $288.4 million. The total impact of household expenditures of LANL employees, both direct and indirect, is $2.52 billion, 80.9% of LANL's total impact in the state. Table 5 ). In total, LANL generates $2.45 billion in sales for businesses in northern New Mexico, the equivalent of 15% of the gross product of the sevencounty region. To be sure, the weight of LANL's impact is still greater in the smaller and nearer communities, including Los Alamos and Rio Arriba counties. As noted, LANL impacts New Mexico's economy primarily through its payroll and, in turn, the household expenditures of its employees. Naturally, most employees live and spend in communities neighboring LANL, in particular the seven-county area of northern New Mexico. More than 91% of in-state LANL employees (10,833) live in the seven-county region, and more than 94% of the direct impact of their spending on the state economy is concentrated in the region ($1.26 billion; Table 6 ). 18 While some of these expenditures leak to other communities in the state, the indirect and induced impacts of LANL employee spending on the economy of northern New Mexico is also significant. Household expenditures by LANL employees indirectly support 5,752 jobs, with $203.3 million in labor income, generating $711.9 million in sales in northern New Mexico. The impacts of LANL's procurement of goods and services and construction contracting is somewhat less concentrated in the region, with a share entering the more distant but economically more diversified Albuquerque Metropolitan area. As shown in Tables 7 and 8, procurement of goods and services and construction supports a total of 2,228 and 310 jobs in the seven-county area, in each case 56% of related jobs in New Mexico. LANL's procurement directly and indirectly results in $253 million and $35.9 million in sales for local businesses, equal to 48% of statewide impacts associated with the procurement of goods and services and 51% of impact associated with construction. As seen in Table 8 , LANL's impact from 2017 construction expenditures in the seven-county region were similarly non-trivial. A total of 310 new jobs were created from that spending. Workers received an additional $12 million in wages, creating an overall output of $35,921,824 for the area. In 2017, LANL expenditures for goods, services and construction in the seven-county region contributed almost $289 million that would not have otherwise occurred. 
Impacts of LANL Procurement of Goods and Services and
Construction, by Industry Table 9 details LANL's procurement of goods and services and construction for the study period by industry and for select geographies, including Los Alamos, Santa Fe, Bernalillo counties, the seven-county region, the state of New Mexico as well as out-of-state purchases. The final column indicates the share of expenditures in New Mexico.
Over the 3-year period, LANL expended an average of $752.6 million on the procurement of goods and services and construction. Just over one-half of the purchases were of New Mexico-based businesses ($378 million). Of the expenditures in New Mexico, nearly half were purchases of businesses located in Bernalillo County ($175.4 million), the economic center of the state, and most of the balance of businesses located in Los Alamos ($135.3 million) and Santa Fe counties ($66.7 million).
Industrial patterns of these purchases offer a useful insight into LANL's procurement practices and their impacts on New Mexico businesses. Note, first, the majority of LANL's out-of-state purchases are for manufactured goodscomputer and electronic goods in particular. LANL also procured significant professional, scientific and technical services from out-of-state vendors. Additionally, LANL made substantial in-state expenditures on manufactured goods, most from firms located in Bernalillo County, and professional, scientific and technical services, mostly located in Los Alamos, Bernalillo and Santa Fe counties. New Mexico firms were heavily favored in large contracts for administrative and construction services, the majority of which went to firms located in Los Alamos and Santa Fe counties. 52, 250, 007 8, 901, 809 61, 429, 709 30, 392, 443 91, 822, 152 16, 347, 477 108, 169, 629 85% Waste Mgt & Remediation Services 12, 668, 095 3, 851, 953 16, 590, 960 2, 966, 282 19, 557, 243 3, 366, 508 22, 923 In addition to sales of goods and services and construction, LANL's procurements generate indirect impacts as dollars circulate within the state and regional economy. These impacts are summarized by industry for the state as a whole and the sevencounty region in Tables 10 and 11 . Note in particular these secondary impacts in wholesale and retail trade, health and educational services, leisure and hospitality, and other services, which occur as employees of firms that provide professional and administrative services to LANL purchase goods and services for their households. Combined, LANL supported the payment of $70.8 million to county and municipal governments and other tax-supported entities such as community colleges and school building funds. Local government organizations receive GRT revenues and residential and non-residential property taxes paid by businesses and households supported by LANL. GRT payments to governments in the seven-county region, total $47.4 million and residential and non-residential property taxes sum to $23.4 million. Table 13 shows estimates of costs to state and local governments in the seven county region that are associated with shared use of services by LANL, its vendors and employees. These estimates are based on the most recently available audited financial statements of state and local governments and assume that costs are evenly distributed among households (i.e., LANL's cost of government service is proportionate to supported employment as a share of the number of households served by government).
On an aggregate basis, the fiscal revenues supported by LANL are $27.3 million or 15% greater than the implied cost of government services. The state government receives a substantial net benefit, totaling an estimated $11.7 million. The strength of the State's balance sheet owes in part to personal income tax payments made by relatively wellpaid LANL employees.
The fiscal impact for the northern region, on the other hand, is mixed. In general, jurisdictions with businesses that serve LANL and its employees do well as these generate substantial GRT revenues while incurring relatively few costs. By contrast, jurisdictions that are primarily bedroom communities for LANL employees depend on smaller property tax revenues while funding costly services to working households. This is characteristic of government finances in New Mexico rather than a specific impact of LANL. LANL has a substantial impact on the economy of New Mexico. Directly and indirectly, in FY2017 revenues that LANL brought into the state supported the employment of 24,169 persons, the payment of $1.82 billion in wages, salaries and labor benefits, and generated $3.12 billion in sales to New Mexico businesses.
The principal channel through which LANL impacts the state economy is the household expenditures of its well-paid employees. In FY2017 fully 80% of LANL's impact on the state economy ($2.52 billion) was the result of household expenditures of LANL's employees and its vendors. LANL's procurement of goods and services from New Mexico-based businesses generated $526.9 million in sales, and construction contracts accounted for another $70.1 million.
LANL's economic impact is highly concentrated in neighboring communities, where most employees reside. More than three-quarters of LANL's economic impact occurred in the seven-county northern New Mexico region. Impacts of procurement were not as localized as the impacts of the spending of employees. Slightly more than half of LANL's in-state purchases were of businesses located in the seven-county region, but most of the remainder were with businesses located in Bernalillo County.
In FY2017, LANL also contributed substantially to public finances, for both state and local governments. In FY2017, LANL, its vendors and employees paid $124.2 million in GRT, $62.1 million in PIT, and $27.9 million in property taxes, substantially offsetting $186.9 million in costs to state and local governments. Revenues to the State's General Fund far outweighed the costs that the State incurred in supporting LANL and its employees, resulting an in estimated $11.7 million surplus in FY2017. Benefits to state government were due equally to PIT payments of well-paid employees and GRT payments of vendors to LANL and its employees.
The fiscal impacts for local governments are less clear cut, depending on the balance of business and residential activities. Areas with a large number of businesses that are vendors to LANL, such as Los Alamos and Bernalillo counties, do well because they receive GRT on sales. On the other hand, residential communities are more likely to run deficits because they incur the costs of services to households but collect relatively little from property taxes. In New Mexico deficits can be compounded because counties are not eligible to receive taxes on the income of residents.
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